This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representation of 
The original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



e>w6- oo\3 



Europaisch sPatentamt 
® ' Oil] Eur °P ean Patent Offic ® Publication number: 0 082 402 

Office europ6en des brevets B1 



® EUROPEAN PATENT SPECIFICATION 



® Date of publication of patent specification: 02.04.86 (g) IntCI. 4 : C 07 D 491/18, 
A C 07 D 209/76, 

(JP Application number: 82111295.0 C 07 D 403/02 

A Dateof filing: 08.12.82 C 07 D 401/12^ A 61 K 31/40 

//(C07D491/1 8, 307:00, 
209:00) 



(g) Sucdnimide derivates and process for preparation thereof. 



(§) Priority: 22.12.81JP 208379/81 
03.06.82 JP 95763/82 



(5) Date of publication of application: 
29.06.83 Bulletin 83/26 



(§) Publication of the grant of the patent: 
02.04.86 Bulletin 86/14 



® Designated Contracting States: 
ATBECH DE FRGB ITU NLSE 



References cited: 
FR-A-2506771 
US-A-2928846 
US-A-3 184456 

CHEMICAL ABSTRACTS, vol. 81, no. 1, 8th July 
1974, page 317, no. 3882x, Columbus, Ohio, 
USA R.N. ZAGIDUOJN: "Cyanoethylation of 
N-(beta-aminoethyt)piperazine and its 
derivatives* 



® Proprietor: SUMITOMO CHEMICAL COMPANY, 
LIMITED 

15 KHahama 5-chome Higashi-ku 
Osaka-shi Osaka 541 (JP) 



® Inventor: Ishizumi, Kikuo 
16-10, Uenonishi 2-chome 
Toyonaka Osaka (JP) 
Inventor: Antoku,Fujl 
14-7, Mefu 2-chome 
Takarazuka Hyogo (JP) 
Inventor: Asaml, Yuklo 
12-8, Suenari-cho 
Takarazuka Hyogo (JP) 

(§) Representative: Vossius Vossius Tauchner 
Heunemann Rauh 
Siebertstrasse 4 P.O. Box 86 07 67 
D-8000 Munchen 86 (DE) 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may 
give notice to the European Patent Office f opposition to the European patent granted. Notice of opposition shall 
be filed In a written reasoned statement. It shall not be deemed to have been filed until the opp sition fee has been 
paid. (Art 99(1) European patent convention). 



Courier Press, Leamington Spa, England. 



0 082 402 



Description 

This invention reiatas to n vel succinimide derivatives. M re particularly, it relat s to novel 
sucdnimide derivatives substituted with piperazinylalkyl group at the imido-nitrogen atom, which have 
s antianxious activity, and process for preparation thereof and pharmaceutical composition comprising the 
same for treatment of anxiety state. In US-Ar-^3,184,466, US-A— 2,928,846 and FR — A — 2,506,771 
structurally similar Imides having different effects are disclosed. 

The succinimide derivatives of this invention are represented by the following formula: 



15 




(I) 



wherein X and Y are combined to form a group of the formula: 



20 



26 



30 



35 



AO 



45 



60 




(wherein A is an oxygen atom, a methylene group or an ethylene group and a full line accompanying a 
broken line (------) is a single bond or a double bond) and Z is a hydrogen atom or, X and Z are combined 

to form a group of the formula: 




(wherein A and a full line accompanying a broken line are each as defined above) and Y Is a hydrogen atom, 
R is a phenyl group, optionally substituted with halogen, C^— C 4 alkyl, C,— C 4 alkoxy or trifluoromethyl, a 2- 
pyridyl group or a 2-pyrimidinyl group and n is an integer of 3 or 4, and pharmaceutical^ acceptable acid 
addition salts thereof. 

The term and definitions used in this specification are illustrated as follows: 

Partial structure ^y.-JVy is intended to mean both of ^ — \ \ . 

Accordingly, it is to be understood that the formula (I) includes two series of compounds, one of which is 
represented by the formula: 



i — \ 

Cn^n-N N — R 

n"2n ^ i 



(la) 



55 0 

wherein X 1 and V are combined to form a group of the formula: 

A 

60 



55 
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(wherein A is as defined above) and Z' is a hydrogen atom or. X 1 and Z 1 are combined to f rm a group f 

A 



the formula: 



n (whenainAisasdefinedaboveJandY'isahydrogenatom.andRandnareeachasdefinedabove.andthe 
other is represented by the formula: 



15 



i'Tl N-C n H2 n 



-N N-R 



(lb) 



20 wherein X 2 and Y 2 are combined to form a group of the formula: 

A 

25 



30 




(wherein A is as defined above) and Z* is a hydrogen atom, or X s and Z 2 are combined to form a group of 
the formula: • • 



A 



(wherein A is as defined above) and Y 2 is a hydrogen atom, and R and n are each as defined above. 
When X and Z are combined to form a group of the formula: 




38 



40 



45 



60 



68 



60 0* 

which is intend d t mean both of th ge metric f rmula : 

65 



the succinimide derivative (I) has partial structure of the following formula: 

A 




i 



3 
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5 



10 




wherein A is as defined above. 
When A and 



16 




are different (i.e. not ethylene simultaneously), the formulae (a) and (b) represent different partial 
structures. The formula (a) represents a partial structure in which A and the imido group are located on the 
same side in respect of the six-membered carbocycle, and is referred to as "exo". The formula (b) 

20 represents a partial structure in which A and the imido group are located on the different side in respect of 
the six-membered carbocycle, and is referred to as "endo". It is to be understood that the compound (I) 
includes both of the "exo" isomer and "endo" isomer, and the mixture of them. 

The term "halogen" may include chlorine, bromine, iodine and fluorine. The term "C,— C 4 alkyi" may 
Include a residue of straight or branched alkane having 1 to 4 carbon atoms such as methyl, ethyl, propyl, 

25 isopropyl, butyl and isobutyl. The term "C,— C 4 alkoxy" may include a residue in which straight or 
branched alkane having 1 to 4 carbon atoms is bonded with a bivalent oxygen such as methoxy, ethoxy, 
propoxy, isopropoxy and butoxy. The group C^H^— " may include a residue of straight or branched 
alkyi ene having 3 or 4 carbon atoms* such as trimethylene, methyltrimethylene and tetramethylene. 
Preferable compounds In the succinimide derivatives (!) are those represented by the formulae: 



30 

A 




wherein A 1 is a methylene group or an ethylene group. 
55 Suitable pharmaceutically acceptable acid addition salts are conventional non-toxic salts and may be a 
salt with an inorganic acid such as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, etc. 
or a salt with an organic acid such as acetic acid, propionic acid, butyric acid, tartaric acid, citric acid, maleic 
add, fumaric acid, etc. 

The succinimide derivatives of this invention can be prepared by processes as shown in the following 
54 scheme: 



4 
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to 



IS 



30 



35 



40 



48 



SO 



SS 



H 2 N-C n H 2n-\3" R 
(III) 



(Route A) 




N-C n H 2r Nj-R 



(lla) 



(Route B) 
Reduction 



Reduction 




r~\ 



(III) 




(I) 



wherein X', X*. V, Y», Z\ Z*. n and R are each as defined I above. 
Said processes are explained in details in thefollowing. 

corned IM e. n b. proo-d by „.,*,».. compound (lb) with ft. .mi™ <»»lJJ» S^"« 
compound IIMon b. twri b, TOO"* by T . V.*jta * .1. (J. 0r». Chem.,23.626 (196811 



C0NH-C n H 2 „-N 



N-R 



(IVa) 



60 



65 



wherein X' Y 1 , Z', R and n are each as defined above is formed. The compound ( Va) takes in sorne cases a 
Eng Period of time for cyclization to the compound (la). In such case, the cyclization may be easl y effected 
• ^h^teWu^d (IVa) in an acetic anhydride. The obtained compound (la) may optionally be 

^ U T^rr^ucti C oTKX , 'carried out by hydrogenating the compound (la) in the presence of a 
hvdr^enltiorf ca^v^t ii a solvent Suitable hydrogenation catalysts may include conventional ones such 

^XS!iS^^!^SS!^^ p^'™" 1 dioxide - p ,atlnum co,,oid) ' p 8,,adlun : e,fl - 

Dalladfum blaS K^ on carbon, palladium colloid), a rhodium catalyst and nickel catalysts e.g. 
^SMMSrsSaWt solvents ickel oxide). Suitable solvents may include lower alkanol < .g. 
SffiioltfiS^i^nol. water, acetic acid, ethyl acetate, tetrahydrofuran and dioxane. The 
hTdCeneZ mi £ carried out under either atmospheric pressure or increased pressure and at either 
ordinary temperature or elevated temperature. 

R ° U Th? compound (lb) can be prepar d by reducing the compound (lla) and then reacting the resultant 

"TISS^ £ SSiS <»*> to *• c m P° und < llb) and reaC,i0n «° f . the impound (lib) wrth 
theamine(K^b^^^^ fthereducti nofthecomp und(la)tothe 

impound (E)and faction of the compound (lla) with the amine (III), respectively. 
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The teacti n f the compound (lib) with the amine (III) to pr duce the compound (lb) Includes in its 
scope the cas s that a half-amide compound of the f rmula: 



X 2 CONH-C n H- n -N N-R 

Y 2>< W (IVb) 

Z 2 "^^COOH 



wherein X* Y* Z 2 . R and n are each as defined above is formed as an intermediate, and the compound (IVb) 
Tav be imidrted to the compound (lb) in a manner similar to that of the compound (IVa). 

Some examples of the compound of the formula (I) are listed below: 
NJ^^^Wmidinyl)^ 

IW4^WV>dylM-piperazinyl}butyllb^^ . 

N-2*«^orophenylM^ . M . 

N-SSlSfluor^ 

N4444^2.Methylpheny1MiJiperariny1}butyl]bi^^ 
E.JffiwUettoxWn 

N4p4^ridylMs>ipenainyl}propyllbicycM 
N4^4-PhenyM-pipera2inyl)propyl]bicydo^ 
[tKSXrophe,^^^ 

N4iwIk^c»ylM^iperaziny1}butyW 

N4444^2-IVimidiny()-1^iperazInyi}butyl]bicyclo[2.2^]octane.2^ica 

N^4424NridylM^iperazinyl}butyl|bicydo[2^ 

KjSiS^midW^^^ 

N*H4WridylM-piperazinyl}butyW^ 

NW^^ridylM-plperazinyObutyllbi^^^ 
N^^^midinylM^ 

N44^«2^»vridvl)-1-pipenainyl}butylJbicydo 2.2.1 oct-^ene-2>dl-endo-carboximide; 

NlL}itt^ridylMiipe7azinyl}bu^^^^ 
N- 444-(3^lorophenylM-piperaziny^ 

N J^4^hloropheriylH^iperazinyl}butyl]bicydo[2.2.1]heptane-2,3-di-exc^ 
NW4^2^rimidlnylHi>Ip8raanyl}butyl]bicydot2^1Jheptane-2-exo.2-endo-methylene. 

diM N-°W2%/lemoxyphenylMl>l^ 

dlM N-?£?Senylpiperarinyl)butyl]bicyclo(2.2.1Jheptane-2^o^ 

N-R^2VrimldiriylH-pipera2inyl}butylJbicydo[2.2.1)hept-^ne-2-exo-2-endo-methylene- 

d °l55e^rtdylM-plpe^nyl}butyl|bi(^oI2A 

^N^^^&hlorophen 

dto &°^24VlethylphenylM^ 

dtC "l!3!{I^ 

d,Ca 5^Shenylpipera2inyl)butyl]bicyd [2^1]hept.6^ne-2^xo-2^ndc-methylen dicarb ximide; 
• ' NTR4^2-Pyrlmidlnyl).1-piperazinyl}propyllbicyd l2i1]heptane-2-exo-2-endo-m thylene- 
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N-[3-{4^2-Chlorophenyl>-l-piperazinyl}propyl]bicycIo[2.2.1lh ptane-2-exo-2-endc-methylene- 
dICa JS^-Methylph nylM -piperazinyl) propyl lbicycl [2^.1 ]heptane-2-exo-2*ndc-methylene- 

dlM ESTphenylpipera2inyl)propyl]bicydo[2^ 
N-[3-{4-(2-Pyrimidinyl)-1-pipera*^^^ 

^K^W^hloroph 

d,M iKS^2-Methylphenyl)-1^iperazinyl}pro 

diM N^^2 e -Methoxyphenyl^1^ipera2i 

^E^^henylpiperaa^^^ 

N-[4-{4^2^midinylM^iperazinyl}bu^^^ 

N4M4-(2-ChIorophenylM-piperazinyl}bu^ 

dta N-°4W 

dlM N-°*^2-M^ 

dl ^rH4^ d 2-Methox^ 

N-[4-{4^2-PyrimidinylM^iperaziny^ 

dlM ^^(2^ridyl)-1-pipera2inyl}butyn 

N44^4-(2^hlorophbnyl)-1-piperazinyl}butyl]bicyclo[2.2^]oc^5^ne-2 

dlM N°^^{2^ 

d,M ^^Phenylpiper^ 

N-l3-{4^2-PyrimidinylM-piperazinyl}pro^^ 

N-[3-{4M2^hlorophenylM-pipei^nyl}propylW^ 
diM r^3-^ d 2*Methylphenyl^ 

diM ^W^PhenyIpiperazinyl)propyl]bicyclo[2.2.2]octane-2^ 

N43^4-(2-r\rimidinyI)-1-pipera^ 
dicarboxlmide; , ^ « . _ AUI 

N-[3^4^2-PyridYlM-piperazinyl}pro^^ 
^rtoxir^^ 

dIra M^ d 2-Methylphenyl)-1-pipora2inyl}pro 

dlCT 5°J^2-Methoxyphenyl)-^ 

^SjSpr^ 

. The antianxious activity of the succinlmide derivative according t the Invention could be prov d by 
anti-conflict test. The. anti-conflict test was carried out according to the process of Gell r and Serfter 
[Psychopharmacologia, /, 482 (1960)]. 

Hungry mal rats (Kitayama) of Wistar strain which were previously trained t take f d by levering 
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wer negatively reinf reed by receiving an electric shock n levering. As a result the rats fell into conflict 
and stopped levering. When antianxiety substance was administ red to the rats, the rats restarted levering 
despite receiving the electric shock. Frequency of th levering under the electric shock was used for 
indication of anti-conflict activity or antianxious activity of test substance. The test substances were 

s administered intra peritonea Iry t the rats. Test were carried out while the activity of the substances were 
the maximum. The known antianxiety drug "Diazepam" was used for the control. Each dose of 2 mg/kg 
(Lp.)ofN -14 -{4 -{2 -pyrimidinyl) -1 - piperazinyl}butyl]bicyclo[2.2.1]heptane -2 -exo -2 -endo - 
methylenedicarboximide hydrochloride {Compound A), N - [4 - (4 - (2 - pyrimidinyl) - 1 - piperazinyl}- 
butyl]bicyclo[2££]octane -2 - exo -2 - endo - methylenedicarboximide hydrochloride (Compound B) or 

w N -[4 -{4 -{2 - pyrimidinyl) -1 - piperazinyi}butyl]bicycloI2.2.1]heptane -2,3 -di - exo -carboximide 
hydrochloride (Compound C) had an approximately equal anti-conflict activity or antianxiety activity to 1 
mg/kg (i.p.) of Diazepam, and afforded no substantial influence on the general behavior. 

Further, none of the compounds (A), (B) and (C) showed any significant effect at a dose of 100 mg/kg 
(per os) on hexobarbital anesthesia which is an indication of depressing side effects such as sleepiness, 

is while Diazepam reinforced the anesthesia significantly. It was proved from these results that the 
compounds (A), (B) and (C) are selective antianxiety drugs with less central nervous side effects. 

For therapeutic administration, the compound (I) or the salt thereof Is used in the form of conventional 
pharmaceutical preparations suitable for oral administration, for example, tablet, capsule, syrup, 
suspension, etc., or those suitable for parenteral administration, for example, solution, emulsion, 

20 suspension, etc for injection, or suppository for rectal administration. If needed, there may be included in 
the above preparations buffers, solubilizer, isotonizers, etc. 

While the dosage of the compound (I) may vary from and also depend upon the degree of the infection, 
age and weight of patient and dosage forms, the active compound can be, in general, administered to an 
adult in an amount between 1 mg and 300 mg, preferably 5 mg and 100 mg per day in single dose or 

25 divided doses. 

The invention will now be further illustrated by means of the following Examples, which are not, 
however, intended to limit the scope of the invention. 

Example 1 

^o a mixture of norbomane - 2,3 - di - endo - carboxylic anhydride (500 mg, 3 mmol), 1 - (4 - 
aminobutyl) - 4 - (2 - pyrimidinyDpiperazine (708 mg, 3 mmol) and pyridine (12.1 ml) was refluxed for 5 
hours. The solvent was removed from the mixture under reduced pressure. The residue was purified by 
silica gel chromatography using chloroform as an eluent The oily substance obtained was treated with 6% 
hydrogen chloride/isopropanoL The solvent .was removed .and the residue was recrystallized from 

35 isopropanol to give N -[4 -{4 -(2 -pyrimidinyl) -1 -piperazinyl}butyl]bicycloI2^.1]heptane -2,3 -di - 
endo - carboximide hydrochloride (920 mg, 67.2%). M.P., 202— 203 <> C. 

Example 2 

A mixture of norbomane - 2,3 - di - exo - carboxylic anhydride (636 mg, 3.8 mmol), 1 - (4 - 
<o aminobutyl) - 4 - (2 - pyrimidinyDpiperazine (900 mg, 3.8 mmol) and pyridine (15.4 ml) was refluxed for 1 1 
hours. Then the mixture was post-treated in a manner similar to that In Example 1 to give N - [4 - {4 - (2 - 
pyrimidinyl) - 1 - piperazinyl}butyl]bicyclo[2^.1)heptane - 2,3 - di* - exo - carboximide hydrochloride 
(from isopropanol). M.P., 227— 229°C. 

45. Example 3 

A mixture of bicydo[2^2]octane - 2,3 - dicarboxylic anhydride (541 mg, 3 mmol), 1 - (4 - 
aminobutyl) -4 - (2 • pyrimidinyDpiperazine (708 mg, 3 mmol) and pyridine (12.1 ml) was refluxed for 10 
hours. The solvent was removed from the mixture under reduced pressure. The residue was extracted with 
chloroform and water. The chloroform layer was dried over anhydrous sodium sulfate and concentrated 

» under reduced pressure to give crude crystals (1 g), which were treated with 6% hydrogen chloride/ 
isopropanol. The solvent was removed to give N - [4 - {4 - (2 - pyrimidinyl) - 1 - piperazinyl}butyl]- 
bicyclo[2^2]octane - 2,3 - dicarboxamide hydrochloride (from ethanol). M.P., 198— 200°C. 

Example 4 

55 a mixture of 7 - oxabicyclo[2^.1)heptane -2,3 -di - exo - carboxylic anhydride (1 g, 5.95 mmol), 1 - 
(4 - aminobutyl) -4 -(2 - pyrimidinyl )piperazine(1. 4 g, 5.95 mmol) and pyridine (23.9 ml) was refluxed for 
12 hours. Then, the mixture was post-treated in a manner similar to that in Example 1 to give N - {4 - {4 - 
(2 - pyrimidinyl) - 1 - piperazinyl}butyl] - 7 - oxabicyclo[2.2.1]heptane - 2,3 - di - exo - carboximide 
hydrochloride (from isopropanol). M.P., 210 — 213°C 

60 

Example 5 

A mixture of bicyclol2.2.1]hept - 5 - ene - 2,3 - di - exo - carboxylic anhydride (2.2 g, 13.56 mmol), 
1 -(3 -aminopropyl) -4 -(2 -pyrimidinyDpiperazine (3 g, 13.56 mm I) and pyridine (53 ml) was refluxed 
"for 7 hours. The solv nt was removed from the mixture und r reduced pressure. The residue was dissolved 
in chloroform and filtered thr ugh a pad of silica gel. The filtrate was concentrated under reduced pressure 



8 
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209-212°C. 

was removed and the resiouo was ,™ wy , , , . dS . exo . carboxim de hydrochlond . 

pyrimldinyl) -1 -piperazinyl}propyl]bicyclo[2^.1lheptane -2^ -di exo carooxim 

M.P. 21fr-217°C. 

'* » * u- ,„to 9 iih«nt - s - ene - l!??ia* exo - carboxylic anhydride (2.4g, 14.5 mrnol),1 - 

A mixture of bicyclol2.2.1]hept • B -ene w «*« i } ref | uxed for 6 

(3 -aminopropyl) -4 -(2 -W*^ 

hours. The solvent was removed from the m ^^J^l^°^r^^ a \ n ^ g^ent was removed from 
20 the mixture and the residue was punma^ ny » » chloride/isopropanol. The solvent was removed 
hept - 5 - ene - 2,3 - di - exo - carboximide hydrochlonde. M.P. f 248-25<TC. 



hept 

25 Example 8 



AmlxtureofN -[3 -{4 -(2 -pvjdy.) J^P^^ 
exo -^imidehydrochlo^ 6 

xrrri™ - w - * ■ 6x0 - 

30 carboximide hydrochloride <from isopropanolj. M.P.. 2W—2&tru. 

Example 9 ^ M i 

i ronw c .one -2.3 -bi -exo - carboxylic anhydride (1.5 g, 9.03 mmoi), i - 

3S The solvent was removed from the mixture ttv ' (7 ■, q) at room temperature f r 1 
40 245— 248°a 

Example 10 , 
1U . rto1 lh „ t c finA - 2.3 - di - exo - carboxylic anhydride 1 .9 g, 1 1 -8 mmoi), 1 - 

(2 - chlorophenyl) - 1 - piperaziny1}propy1]bicyclol2.2.1]hept 5 ene ^ m <» 
hydrochloride. M.P., 204— 2WC. 

give N - [3 - {4 - (2 - chlorophenyl) - 1 - piperazinyl)propyl]bicyclo[2.2.1lneptane 2? ai exo 
carboximide hydrochloride. M.P., 207— 209°C 

(2 - pyrimidlnyl) - 1 • plperailnyl}propylJbicycloU.2.1Jhept 5 ene 44 
hydrochloride (from Isopropanol). M.P., 244— 245"C 

9 



so 



55 



60 
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was hydrogenated for 3 hours. The, the mixture was post-treated in a mann r similar t that in Exampl 6 
to give N - [3 - {4 * (2 - pyrimidinyl) - 1 - piperazinyl}pr pyllbicyc)o[2.2.1]heptane - 2,3 - di - ndo - 
carb ximide hydrochloride (from isopropanol). M.P., 228— 230°C. 

Exampl 14 

A mixture of bicyclo[22.11heptane - 2 • exo - 2 - endo - methylenedicarboxylic anhydride {765 mg, 
4,25 mmol), 1 • (4 - aminobutyl) - 4 - (2 - pyrimidinyl )piperazine (1 g, 4.25 mmol) and pyridine {17.1 ml) 
was refiuxed for 6 hours. Then, the solvent was removed from the mixture under reduced pressure and the 
residue wss purified by silica gel chromatography using chloroform as an eluent The oily substance 
obtained was treated with 15% hydrogen chloride/isopropanol to give N -[4 -{4 -(2 - pyrimidinyl) -1 - 
pIperazinyl}butyl]btayclo[2.2.1]heptane - 2 - exo - 2 - endo - methylenedicarboximide hydrochloride. 
M.P., 230— 235°C 

Example 15 

A mixture of bicyclo[2£.1]heptane - 2 - exo - 2 - endo - methylenedicarboxylic anhydride (1.63 g, 
9.04 mmol), 1 - {3 - aminopropyl) - 4 - (2 - pyrimidinyl) pi perazine (2 g, 9.04 mmol) and n-butanol {20 ml) 
was refiuxed for 9 3/4 hours. Then, the mixture was post-treated in the similar manner as that in Example 14 
except that 5% hydrogen chloride was used in place of 15% hydrogen chloride to give N - [3 - {4 - (2 - 
pyrimidinyl -1 - pi perazinyl} propyl] bicyclo[2^.1]heptane -2 -exo -2 -endo - methylenedicarboximide 
hydrochloride {from isopropanol) (1.9 g, 46.3%). M.P., 199-202°C. 

Example 16 

A mixture of bicyclo[2^.1]heptane - 2 - exo - 2 - endo - methylenedicarboxylic anhydride (1.64 g, 
9.09 mmol), 1 - (3 - aminopropyl) - 4 - (2 - pyridyOpiperazine (2 g, 9.08 mmol) and n-butanol {20 ml) was 
refiuxed for 6 hours. Then, the mixture was post-treated in the similar manner as that in Example 14 except 
that 5% hydrogen chloride was used In place of 15% hydrogen chloride to give N -[3 -{4 -{2 -pyridyl) - 
1 - piperazinyl}propyl]blcyclo[2.Z1Iheptane - 2 - exo - 2 - endo - methylenedicarboximide 
hydrochloride {from ethanol/isopropanol) (23 g, 70.7%). M.P., 235— 239°C 

Example 17 

A mixture of bicyclo[2.2.1]heptane - 2 - exo - 2 - endo - methylenedicarboxylic anhydride (1.64 g, 
9.08 mmol), 1 - (3 - aminopropyl) - 4 * pTienylpiperazine (2 g, 9.08 mmol) and n-butanol (20 ml) was 
refluxejd for 8 1/6 hours. Then, the mixture was post-treated in the similar manner as that in Example 14 
except that 5% hydrogen chloride was used In place of 15% hydrogen chloride to give N -[3 -{4 -phenyl- 
piperazinyl}propyl]bicydo[2^.1]heptane - 2 - exo - 2 - endo - methyienedicarboximide hydrochloride 
(from isopropanol) (2.1 g, 51.2%). M.P., 229-234°C 

Example 18 

A mixture of blcyclo[2.2.1Iheptane - 2 - exo - 2 - endo - methylenedicarboxylic anhydride (1.07 g, 
5.91 mmol),1 -(3 -aminopropyl) -4 -{2 - chlorophenytfpiperazine (1.5 g, 5.91 mmol) and n-butanol (15 
ml) was refiuxed for 6.5 hours. Then, the mixture was post-treated in the similar manner as that in Example 
14 except that 5% hydrogen chloride was used in place of 15% hydrogen chloride to give N -[3 -{4 -{2 - 
chlorophenyl) - 1 - piperazlnyl}propyl]bicyclo[2^.1]heptane - 2 - exo - 2 - endo - methylene- 
dicarboximide hydrochloride (from isopropanol) (1.39 g, 51.5%). M.P., 220— 221°C. 

Example 19 

A mixture of bicyclo(2-2.1}oct -5 -ene -2 -exo -2 - endo - methylenedicarboxylic anhydride (1,6 g, 
8.07 mmol), 1 -(4 - aminobutyl) -4 -{2 - pyrimidinyDpiperazine (1.9 g, 8.07 mmol) and n-butanol (19ml) 
was refiuxed for 6 hours. The solvent was removed from the mixture under reduced pressure and the 
residue was purified by silica gel chromatography using chloroform as an eluent to give an oily substance 
(2.8 g, 84.9%). The oily substance (500 mg) was treated with 5% hydrogen chloride/isopropanol and 
recrystalllzed from isopropanol to give N -[4 -{4 -(2 - pyrimidinyl) -1 - piperazinyl} butyl]bicyclo[2.2.1]- 
oct - 5 - ene - 2 - exo - 2 - endo - methylenedicarboximide hydrochloride (340 mg). M.P., 202— 206°C. 

Example 20 

A mixture of N - [4 - {4 - (2 - pyrimidinyl) - 1 - piperazinyl}butyl]blcyclo[2.2.2]oct - 5 - ene - 2 - 
exo - 2 - endo - methylenedicarboximide (2.3 g, 5.62 mmol), 5% palladium on carbon (690 mg) and tetra- 
hydrofuran (23 ml) was hydrogenated at an Internal temperature of 50— 60°C for 5 5/6 hours. Floating 
matter was removed by filtration and the filtrate was concentrated under reduced pressure. The residue 
was treated with 5% hydrogen chloride/isopropanol and recrystallized from Isopropanol to give N - [4 - 
{4 - (2 - pyrimidinyl) - 1 - piperazinyl} butyl JbIcyclo[2.2.2] octane - 2 - exo - 2 - endo - methylene- 
dicarboximide hydrochloride (780 mg, 2&7%). M.P., 245— 247°C. 

Example 21 

A mixture of bicyclo[2.2.2loctane - 2 - exo - 2 - end - methylenedicarboxylic anhydride (725 mg, 



10 
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3.73 mm -(4 -amln butyl) -4 -(2 -chl r phenyl)piperazine (1 g, 3.73 mm I) and n-butanol (10 ml) 
was refluxed for M hours. The solvent was removed from the mixture under , redu ^P r ^"™ 
residue was purified by silica gel chromatography using chl r f rm as an eluent The ily s "°*™ ( * 
btained was treated with 5% hydrogen chloride/is propanol and recrvstallized from isopropanoi/etnert 
give N - (4 - {4 - (2 - chlorophenyl) - 1 - plperadnyl}butyl]bicyclo[2.2J]octane - 2 - exo - 2 - enflo - 
methylenedicarboximide hydrochloride (970 mg, 50.3%). M.P.. 203— 204°C 

Example 22 

A mixture of bicyclo[2.2^]octane - 2 - exo - 2 - endo - methylenedicarboxylic anhydride (600 mg 
3.09 mmol), 1 -(3 - aminopropyl) -4 -(2 - pyrimidinyDpiperazine (684 mg, 3.09 mmol) and n-butanol (6.8 
ml) was refluxed for 5 hours. Then, the mixture was treated in a similar manner to that in Example Zl to 
give N - [3 - {4 - (2 - pyrimidinyt) - 1 - piperazlrryl}propylIblcyclo[2.2.2]octane - 2 - wo - 2 - endo - 
methylenedicarboximide hydrochloride (from Isopropanol (1.0 g, 66 .2%). M.P., 201— zoyc 

Example 23 

A mixture of bicyclol2.2^]octane - 2 - exo - 2 - endo - methylenedicarboxylic anhydride (600 ■ mg. 
3.09 mmol), 1 -(3 -aminopropyl) -4 -(2 - pyridyl)piperazine (681 mg, 3.09 mmol) and n-butanol (6.8 ml) 
was refluxed for 5 hours. Then, the mixture was treated in a similar manner to that in Example 21 togrv 
N - [3 • {4 - (2 - pyridyl) - 1 - piperarinyl}propyl]bicyclo[2A2]octane • 2 - exo - 2 - endo - methylene- 
dicarboximide hydrochloride (from Isopropanol) (940 mg, 64.8%). M.P., 214— 21S°C 

Example 24 

A mixture of bicyclo(2i2]octane - 2 - exo - 2 - endo - methylenedicarboxylic anhydride (600 mg, 
3.09 mmol), 1 -(3 - aminopropyl) -4 - phenylplperazine (678 mg, 3.09 mmol) and n-butanol (6.8 ml) was 
refluxed for 3 1/6 hours. Then, the mixture was treated in a similar manner to that in Example 21 togrv IN I - 
13 - (4 - phenyiplperazinyl)propyl]blcyclo[2A2]octane - 2 - exo - 2 - endo - methylenedicarboximide 
hydrochloride (from methanol/ethanol) (880 mg, 60.7%). MJ»., 233— 235°C. 

Claims for the Contracting States: BE CH DE FR GB IT U NL SE 

1. A succinimide derivative of the formula: 

O 

O 

wherein X and Y are combined to form a group of the formula: 




(wherein A is an oxygen atom, a methylene group or an ethylene group and a full line accompanying a 
broken line ( — -) is a single bond or a double bond) and Z is a hydrogen atom or, X and Z are combined to 
form a group of the formula: 

A 



(wherein A and the full line accompanying a broken line are each as defined above) and Yfe a hydr^ gen 
atom. R is a phenyl group, optionally substituted with halog n, C,-C 4 alkyl, C,— C 4 a'Koxy or 

acceptable add addition salt thereof. 



11 



0 082 402 



2. The succinimide derivative as -claimed In claim 1, which is a compound of the formula: 

A 



70 




wherein A, the full line accompanying a broken line, R and n are each as defined In claim 1. 
3. The succinimide derivative as claimed In daim 2, which is a compound of the formula: 



75 



20 



25 



30 



35 




wherein A 1 is a methylene group or an ethylene group and the full tine accompanying a broken line is as 
defined in claim 2. 

4. The succinimide derivative as claimed in claim 1, which is a compound of the formula: 




AO 



45 



50 



N-C n H 2n -N IM-R 



wherein A, the full line accompanying a broken line, R and n are each as defined in claim 1. 
5. The succinimide derivative as claimed in ciaim 4, which is a compound of the formula: 




55 wherein A 1 is a methylene group or an ethylene group and the full line accompanying a broken line is as 
defined in ciaim 4. 

6. Process for preparing a succinimide derivative of the formula according to claim 1: 



60 



65 



O 



O 
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wherein X and Y are combined to form a gr up of the formula: 

A 




w 



ts 



20 



(wherein A is an oxygen atom, a methylene group or an ethylene group and a full line a^mpanying a 
broken l?ne £ "-T is a single bond or a double bond) and Z is a hydrogen atom or, X and Z are combined 
to form a group of the formula: 



r\ 



. (wherein A and the full line accompanying a broken line are each a* 'defined above) and Yjs a hydrog n 
atom R is a phenyl group, optionally substituted with halogen, fV-C* alkyl, C,-Cj, aiKoxy or 
XoromShyV KVrioVI gSup or a 2-pVrimidinyl group and n is an integer of 3 or 4. wh.ch compnses 
25 reacting a compound of the formula: 



30 




35 wherein X 1 and Y 1 are combined to form a group of the formula: 

A 



AO 




45 (wherein A Is as defined above) and ZMs a hydrogen atom or, X 1 and Z 1 *re combined to form a group of 
the formula: 



60 



A 



65 (wherein A is as defined above) and Y 1 is a hydrogen atom, and R and n are each as defined, with an amine 
of the formula: 

N N 
\ I 



^N-C^-N N-R 



60 



wherein R and n are each as defined above, and optionally reducing a resulting compound of the formula: 



65 
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Y 1X 1 N-C„H 2n -N N-R 



N N 



wherein X 1 and Y\ Z\ R and n are each as defined above. 
10 7. A process for preparing a compound of the formula according to claim 1 ; 



15 



— N N-R 



20 wherein X 2 and Y 2 are combined to form a group of the formula: 

•A 

25 



30 




(wherein A is an oxygen atom, a methylene group or an ethylene group) and 7? is a hydrogen atom or, X 2 
and Z 2 are combined to form a group of the formula: 



35 



40 



45 



60 



55 



60 




(wherein A is as defined above) and Y 2 is a hydrogen atom, R is a phenyl group, optionally substituted with 
halogen, C, — C 4 alkyl, d — C 4 alkoxy or trifluoromethyl, a 2-pyridyl group or a 2-pyrimidinyl group and n is 
an integer of 3 or 4, which comprises reducing a compound of the formula: 




wherein X 1 and Y 1 are combined to form a group of the formula: 




(wherein A is as defined abov ) and Z 1 is a hydrogen at m, or X 1 and Z 1 are combined to form a group of 
66 the formula: 
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o 




wherein X 1 and Y 1 are combined to form a group of the formula: 
10 A 



75 



(wherein A is as defined above) end Z' is a hydrogen atom or, )0 and Z 1 are combined to form a group of 
20 the formula: • 

A 




25 



(wherein A is as defined above) and Y 1 Is a hydrogen atom, and R and n are each as defined, with an amine 
30 of the formula: 

36 

wherein R and n are each as defined above, optionally reducing a resulting compound of the formula: 

O 



40 



Y 1/ | N-C„H 2n -N N-R 



I \ 

N N 

\_/ 



46 



SO 



55 



wherein X 1 and Y\ Z\ R and n are each as defined above and optionally converting the compound obtained 
in its pharrnaceutJcallY acceptable acid addition salt 

2. A process for preparing a compound of the formula 



. X 
Y 



wherein X» and Y 2 are combined to form a group of the formula: 



60 



65 
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(wherein A is an oxygen atom, a methylene group or an ethylene group) and Z 2 is a hydrogen atom or, X 2 
to and Z 2 are combined to form a group of the formula: 



75 



A 



(wherein A is as defined above) and Y* is a hydrogen atom. R is a phenyl group, optionally substituted wi* 
20 Ken" 2£S aEyt, Cr-C< alkoxy or trffluoromethyl, a 2-pyridyl group or a 2-pyrimid.nyl group and n .s 
an Integer of 3 or 4, which comprises reducing a compound of the formula: 



25 



Y 1 




30 



wherein X 1 and Y 1 are combined to form a group of the formula: 



35 



40 



45 



BO 



55 




(wherein A Is as defined above) and Z 1 is a hydrogen atom, or X 1 and Z 1 are combined to form a group of 
the formula: 



A 



(wherein A is as defined above) and Y 1 is a hydrogen atom, and R and n are each as defined above, reacting 
the resulting compound of the formula: 




66 



wherein X 2 , Y 2 and Z 2 are each as defined above, with an amine of the f rmula: 
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5 wherein R and n are each as defined ab v and optionally converting th compound obtained in its 
pharmaceutically acceptable acid addition salt , ^ * i 

3. A process as claimed in claim 1 or 2 for preparing a succinimide derivative of the formula: 



10 



18 




wherein A, the full line accompanying a broken line, R and n are each as defined in claim 1. 
20 4. A process as claimed in daim 1 or 2 for preparing a succinimide "derivative of the formula: 



26 



30 



38 



40 



48 




wherein A 1 is a methylene group or an ethylene group and the full line accompanying a broken line is as 
defined in claim 1. 

5. A process as claimed in claim 1 or 2 for preparing a succinimide derivative of the formula: 




_—N N— R 



wherein A, the full line accompanying a broken line, R and n are each as defined in claim 1. 
6. A process as claimed in claim 1 or 2 for preparing a succinimide derivative of the formula: 



50 



55 




65 



wherein A 1 is a methylen group or an ethylen group and the full line acc mpanying a br ken line is i 
defined in daim 1. 
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7 A process for preparing a pharmaceutical composition which comprises the formulation f a 
pharmaceutically effective amount of at least one of the compounds defined in claim 1 as an active 
ingredient and at least one pharmaceutically acceptable inert carrier or diluent 

s Patentanspruche fur die Vertragsstaaten: BE CH DE FR GB IT U NL SE 

1. Succinimid-Derivat der Formel: 

0 



to 




(I) 



IB . 0 

worin X und Y unter Bildung einer Gruppe der Formel: 



20 



2B 




[worin A ein Sauerstoffatom, eine Methylengruppe oder erne Ethy engruppe 

Linie, die eine unterbrochene Unie begleitet U^), eine Einfechbindung oder eine Doppelbindung ist] 
30 kombiniert sind und 2 ein Wasserstoffatom ist oder X und Z unter Bildung emer Gruppe der Formel. 



35- 




40 



45 



BO 



55 



(worin A und die ausgezogene Linie, die eine unterbrochene Unie begleitet jeweils wie oben defimert sind) 
kombiniert sind und Y eine Wasserstoffatom ist R eine Phenylgruppe, die gegebenenfalls durch Halogen, 
Alkyi mit 1 bis 4 Kohlenstoffatomen, Alkoxy mit 1 bis 4 Kohlenstoffatomen oder Trifluormethyl substituiert 
ist eine 2-Pyridylgruppe oder eine 2-Pyrimidinylgruppe Ist und n eine ganze Zahl von 3 oder 4 ist oder 
pharmazeutisch unbedenkllche Saureaddltionssalaze davon. 

2. Succinimid-Derivat wie in Anspruch 1 beansprucht das eine Verbindung der Formel: 




ist worin A, die ausgezogene Unie, die eine unterbrochene Unie begleitet R und n Jeweils wie in Anspruch 
1 definiert sind. 

3. Succinimid-Derivat wie in Anspruch 2 beansprucht das eine Verbindung der Formel: 



€0 



65 
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JO 



16 



20 



25 



30 



3S 



40 



ist worin A 1 eine M ethylengruppe Oder eine Ethylengruppe ist und die ausgezogene Linie, die eine 
unterbrochene Unie begleitet wie in Anspruch 2 definiert ist 

4. Succinimtd-Derivat wie In Anspruch 1 beansprucht das eine Verbindung der Formel: 




ist, worin A, die ausgezogene Unie, die eine unterbrochene Unie begleitet R und n Jeweils wie in Anspruch 
1 definiert sind, 

5. Succinimid-Derivat, wie in Anspruch 4 beansprucht, das eine Verbindung der Formel: 




1st worin A* eine Methylengruppe oder eine Ethylengruppe Ist und die ausgezogene Unie, die eine 
unterbrochene Unie begleitet, wie in Anspruch 4 definiert ist 
45 6. Verfahren rur Herstellung elnes Sucdnimid-Deriyates der Formel gemiss Anspruch 1 : 



50 



55 



I — \ 

0 



worin X und Y unter Bildung einer Gruppe der Formel: 



60 



68 




20 



t 
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[worin A ein Sauerstoffatom, eine Methylengruppe Oder eine Ethylengrupp ist und erne ausgezogene 
Linie, die eine unterbrochene Linie begleitet ), eine Einfachbindung Oder eine Doppelbindung ist] 
kombiniert sind und Z ein Wasserstoffatom ist oder X und Z unter Bildung einer Gruppe der Formel: 



10 



is 



20 



25 



30 



36 



40 



45 



60 



66 



A 



(worin A und die ausgezogene Lime, die eine unterbrochene Linie begleitet, jeweils wie oben definiert sind) 
kombiniert sind und Y ein Wasserstoffatom ist, R eine Phenylgruppe, die gegebenenfalls durch Halogen, 
Alkyl mit 1 bis 4 Kohlenstoffatomen, Alkoxy mit 1 bis 4 Kohlenstoffatomen oder Trifluormethyl substituiert 
1st, eine 2-Pyridylgruppe oder eine 2-Pyrimidinylgruppe ist und n eine ganze Zahl von 3 oder 4 ist, dadurch 
gekennzeichnet, dass man eine Verbindung der Formel: 




worin X 1 und Y 1 unter Bildung einer Gruppe der Formel: 

A 




(worin A wie oben definiert ist) kombiniert sind und Z 1 eine Wasserstoffatom ist oder X 1 und Z 1 unter 
Bildung einer Gruppe der Formel: 




(worin A wie oben definiert ist) kombiniert sind und Y 1 ein Wasserstoffatem ist und R und n Jeweils wie 
oben definiert sind, mit einem Amin der Formel: 

H2N-C n H 2n -N N-R 



worin R und n jeweils wie oben definiert sind, umsetzt und gegebenenfalls eine resultierende Verbindung 
der Formel: 



60 



Y 1 N-C A -N N - R 



worin X 1 und Y 1 , Z\ R und n jeweils wie oben definiert sind, reduziert 

7. Verfahren zur Herstellung einer Verbindung der F rmel gemass Anspruch 1: 

00 
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— N N-R 



worin X 8 und Y 3 unter Bildung einer Gruppe der Forme!: 
10 A 



15 



20 



25 




(worin A ein Sauerstoffatom, eine Methylengruppe oder eine Ethylengruppe tst) kombiniert sind und Z 2 ein 
Wasserstoffatom ist Oder X 2 und Z 2 unter Bildung einer Gruppe der Forme! : 



(worin A wie oben definiert ist) kombiniert sind und Y 2 ein Wasserstoffatom ist R eine Phenyfgruppe, die 
gegebenenfells durch Halogen, Alkyl mit 1 bis 4 Kohlenstoffatomen, AJkoxy mit 1 bis 4 Kohlenstoffatomen 
oder Trifluormethyl substituiert ist eine 2-Pyridylgruppe oder 2-Pyrimidinylgruppe bedeutet und n eine 
30 ganze Zahl von 3 oder 4 ist dadurch gekennzeichnet dass man eine Verbindung der Formel: 



35 




40- worin X 1 und Y 1 unter Bildung einer Gruppe der Formel; 



46 




(worin A wie oben definiert ist) kombiniert sind und Z 1 ein Wasserstoffatom Ist oder X 1 und Z 1 unter 
Bildung einer Gruppe der Formel: 

A 

(worin A wie oben definiert ist) kombiniert sind und Y 1 ein Wasserstoffatom ist und R und n jeweils wie 
ben definiert sind, reduziert die resultierend Verbindung der Formel: 



22 
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20 



25 



30 




worin X 2 , Y* und Z 2 jeweils wie oben definiert sind, mit einem Amin der Formel: 

" r\ 

T5 worin R und n jeweils wie oben definiert sind, umsetzt ... „ o 

8. Pharmazeutisches Mittel, das als Wirkstoffkomponente eine pharmazeubsch wirksame Menge 
mindestens eine der in Anspruch 1 beanspruchten Verbindungen sowie mindestens einen pharmazeutisch 
unbedenklichen inerten Trager oder mindestens ein pharmazeutisch unbedenkliches inert s 
VerdOnnungsmittel enthfitt 



Patentanspruche fOr den Vertragsstaat: AT 

1. Verfahren zur Herstellung eines Succinimfd-Derivates der Formel: 

O 

X 
Y 
2 




n^n-W N-R 



35 



40 



46 



60 



worin X und Y unter Bildung einer Gruppe der Formel: 

A 




[worin A eine Sauerstoffatom, eine Methylengruppe oder eine Ethylengruppe ist und I eine ausgezogene 
Unie, die eine unterbrochene Unie begleitet >, eine Einfachblndung oder eine Doppelbindung istj 
kombiniert sind und Z eine Wasserstoffatom ist oder X und Z unter Bildung einer Gruppe der Formel: 




55 



60 



65 



{worin A und die ausgezogene Unie, die eine unterbrochene Unle begleitet, jeweHs w»e oben definiert sind) 
kombiniert ; sind und Y ei?e Wasserstoffatom ist, R eine Phenylgruppe, die gegebenenfalls dure* ^ gen 
SSS m V bis 4 Kohlenstoffatomen,Alkoxy mft 1 bis 4 Kohlenstoffatomen oder Trmuormethyl ^b^rtuiert 
ist, eine 2-Pyridylgruppe oder eine 2-Pyrimidinylgruppe ist und n eine ganze Zahl von 3 oder 4 1st dadurch 
gekennzeichnet, dass man eine Verbindung der Formel: 




23 
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worin X 1 und Y 1 unt r Bildung iner Gruppe der F rmel: 

A 



10 



16 



20 



25 




(worin A wie oben definiert ist) kombiniert sind und Z 1 e!n Wasserstoffatom 1st Oder X 1 und Z 1 unter 
Bildung einer Gruppe der Formal: 




(worin A wie oben definiert ist) kombiniert sind und Y 1 ein Wasserstoffatom ist und R und un jeweils wie 
oben definiert sind, mft einem Amin der Forme!: 

^N-Cn^n-N N " R 



worin R und n jeweils wie oben definiert sind, umsetzt, gegebenenfalls eine resultierende Verbindung der 
30 Formal: 



35 




Y "1 N-C^-N^-R 



\_/ 



40 worin X 1 und Y\ Z\ R und n Jeweils wie oben derfiniert sind, reduziert und gegebenenfalls die erhaltene 
Verbindung in ihr pharmazeutisch unbedenkllches Saureaddrtlonssalz OberfQhrt 
Z Verfahren zur Herstellung einer Verbindung der Forme I: 



46 



^N-C^-nQ-R 



60 O 

worin X 2 .und Y 2 unter Bildung einer Gruppe der Form el: 



65 




(w rin A ein Sauerst ffatom, ine Methyl ngruppe der ine Ethylengruppe ist) k mbini rt sind und Z 2 ein 
$s Wasserstoffatom ist der X a und Z* unter Bildung einer Gruppe der Form I: 



24 
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15 



20 




(worm A wie oben definiert ist) kombiniert sind und Y 2 ein Wasserstoffatom ist R eine Phenylgruppe, die 
gegebenenfalls durch Halogen, Aikyi mit 1 bis 4 Kohlenstoffatomen, Alkoxy mit 1 bis 4 Kohlenstoffatomen 
to Oder Trifluormethyl substituiert ist eine 2-Pyridylgnippe oder 2-Pyrimidinylgruppe ist und n eine ganze 
Zahl von 3 oder 4 1st, dadurch gekennzeichnet, dass man eine Verbindung der Formel: 




worin X 1 und Y 1 unter Bildung einer Gruppe der Formel: 



25 



30 



35 



40 



45 



50 



55 




(worin A wie oben definiert ist) kombiniert sind und V ein Wasserstoffatom ist oder X 1 und Z 1 unter 
Bildung einer Gruppe der Formel: 




(worin A wie oben definiert 1st) kombiniert sind und Y 1 ein Wasserstoffatom ist und R und n jeweils wie 
oben definiert sind, reduziert die resultierende Verbindung der Formel: 




worin X 4 , Y* und 7? jeweils wie oben definiert sind, mit einem Amin der Formel: 

so worin R und n jeweils wie oben definiert sind, umsetzt und gegebenenfalls die erhaltene Verbindung In ihr 
pharmazeutisch unbedenkliches SSureadditionssalz uberfOhrt _ InimtH nori ua t«« ri*r 

3. Verfahren, wie in Anspruch 1 der 2 b ansprucht zur Herstellung eines Succin.mid-Derivates der 

Formel: 



55 
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^^N-C n H2 n -N^N-fl 



10 



15 



20 



25 



30 



35 



40 



worin A, die ausgezogene Unie, die eine unterbrochene Unie begleitet, R und n jewells wie in Anspruch 1 
d^njert^md.^^^ ^ ^ Anspruch 1 oder 2 beansprucht, zur Herstellung eines Succinimid-Oerivates der 
Formal: 



so* 



55 




worin A 1 eine Methylengruppe oder eine Ethylengnjppe 1st und die ausgezogene Unie, die eine 
unterbrochene Unie begleitet, wie in Anspruch 1 definiert 1st 

5. Verfahren, wie in Anspruch 1 oder 2 beansprucht, zur Herstellung eines Succinimid-Denvates der 

Forme): 




worin A, die ausgezogene Unie. die eine unterbrochene Unie begleitet. R und n Jewells wie in Anspurch 1 

46 d8fI ^Verfahren, wis in Anspruch 1 oder 2 beansprucht, zur Herstellung eines Succinimid-Oerivates der 
Formal: 




N-C 4 Hg-N 



gq worin A 1 eine Methylengruppe oder eine Ethylengruppe ist und die ausgezogene Unie, die eine 
unterbrochene Unie begleitet wie in Anspruch 1 definiert ist 

7. Verfahren zur Herstellung eines pharmaz utischen Mitteis, gekennz ichnet durch die Formulierung 
einer pharmazeutisch wirksam n Menge mlndestens efner der in Anspruch 1 deflnierten Verbindungen als 
Wirkstoffkomponent und mlndestens eines pharmazeutisch unbedenkllchen inerten Trfigers oder 
' 55 V rdunnungsmrttels. 
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RevencOcati ns pour les Etats contractants: BE CH DE FR GB FT U NL SE 

1. Dtrivt de succinimide de la f rmule: 

O 



to 



is 



20 



25 



JO 



35 



40 



I \ 

— N N-R 

V_7 



dans laquelle X et Y sont combints pour former un radical de la formule: 

A 




<dans laquelle A represente un atome d'oxygene, un radical methylene ou un radical ethylene et une ligne 
en trait plein accompagnant une ligne en traits interrompus ( zzzz ) reprtsente une simple liaison ou une 
double liaison) et Z represente un atome d'hydrogtne, ou bien X et Z sont combined pour former un radical 
de la formule: 



A 



(dans laquelle A et une ligne en trait plein accompagnant une ligne en traits interrompus possedent chacun 
les significations qui leur ont ttt prtctdemment attributes) et Y represente un atome d'hydrogtne, R 
represente un radical phenyle tventuellement substitut par des atomes d'halogenes, des radicaux a Iky I 
en C, — alcoxy en Ct — C 4 ou trifluoromtthyle, un radical 2-pyridyle ou un radical 2-pyrimidinyle et n 
reprtsente un nombre entier egal a 3 ou a 4, ou un set d'addrtion d'aclde pharmaceutiquement acceptable 
d'un tel dtrivt. 

2. D6riv6 de succinimide suivant la revendication 1, caracttrist en ce qu'il est un compost de la 
formule: 



45 



so. 



55 



60 



55 




dans laquelle A, la ligne en trait plein accompagnant une ligne en traits interrompus, R et n possedent 
chacun les significations qui leur ont 6te attributes dans la revendication 1. 

3. Dtrivt de succinimide suivant la revendication 2, caracttrist en ce que c'est un compost de la 
formule: 




N-C 4 H8-W 



27 
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dans laquelle A 1 represent un group mtthylene ou un groups ethylene et la lign n trait plain 
accompagnant une ligne en traits interrompus possede les significations qui luf ont 6t6 attributes dans I 
rev ndication 2. 

4. Dtrive* de succinimid suivant ta r vendicati n 1, caracttrist en ce qu c'est un comp st de la 
formule: 

A 



to 



15 




N-C n H 2n -N N— R 



dans laquelle A, la ligne en trait plein accompagnant une ligne en traits interrompus, R et n possddent 
chacun les significations qui leur ont 6t6 attributes dans la revendication 1. 

5. Dtrivt de succinimide suivant la revendication 4, caracttrist en ce que c'est un compose* de la 
20 formule; 



25 



30 



AO 
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65 
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N-C 4 Ha-N 



- o 

dans laquelle A 1 represents un groupe methylene ou un groupe Ethylene et la ligne en trait plein 
35 accompagnant une ligne en traits interrompus possdde les significations qui lui ont 6te* attributes dans la 
revendication 4. 

6. Proceed pour preparer un dtrivt du succinimide de la formule suivant la revendication 1: 



-N 



N-R 



dans laquelle X et Y sont combines pour former un radical de la formule: 

A 




(dans laquelle A reprtsente un atome d'oxygene, un radical methylene ou un radical Ethylene et une ligne 

en trait plein accompagnant une ligne en traits Interrompus ( ) reprtsente une simple liaison ou une 

double liaison) et Z represents un atome d'hydrogene, ou bien X et Z sont combines pour former un radical 
de la formule: 
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(dans laquelle A et une ligne en trait pleln accompagnant una ligne en traits interrompus posstdent chacun 
les significations qui leur ont ttt prtctdemment attributes) et Y reprtsente un atome d hydrogtn , R 
reprtsente un radical phtnyle tventuell m nt substitut par des atomes d'halogtnes, des radicaux alkyle 
en C,-*:* alcoxy n C,-C 4 ou triflu romtthy! , un radical 2-pyridyl ou un radical 2-pynmidinyle t n 
reprts nteunnombreentier6gal&3ou64,caract6ris6encequel' nfait rtagirun comp s6d la formule: 




is dans laquelle X 1 et^Y 1 sont combines pour former un compost de la formule: 

A 



20 



25 



30 




{dans laquelle A posstde les significations qui lui ont ttt prtctdemment attributes) et Z 1 reprtsente un 
atome d'hydrogtne, ou bien X 1 et Z 1 sont combines pour former un groupe de la formule: 



A 



35 (dans laquelle A posstde les significations qui lui ont ttt prtctdemment attributes) et Y 1 reprtsente un 
atome d'hydrogtne et R et n posstdent chacun les significations qui leur ont ttt prtctdemment attributes, 
sur une amine de la formule: . 



40 Ha^n^n"^- - N " R 



M N 

V_7 



45 



50 



dans laquelle R et n posstdent chacun les significations qui leur ont ttt prtctdemment attributes et n 
rtduit tventuellement un compost obtenu de la formule: 




N-CJ-L-N N-R 
n 2n 



O 

dans laquelle X 1 et Y\ Z\ R et n posstdent chacun les significations qui leur ont ttt prtctdemment 
attributes. 

55 7. Proctdt de preparation d'un compost de la formule suivant la revendication 1: 



60 I y 



2>[^ N -C n H 2n -NOj-R 



65 



O 

dans laquelle X 2 et Y* sont comblnts pour former un groupe de la f rmule: 
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A 




(dans laquefle A reprtsente un atome d'oxygene, un radical methylene ou un radical ethylene) et Z 2 
represente un atome d'hydrogtne, ou bien X 2 et Z 2 sont combines pour former un groupe de la formula: 

A 

(dans laquelle A possede les significations qui iui ont 6te prtctdemment attributes) et Y 2 represente un 
atome d'hydrogene, R represente un radical phtnyle, eventuellement substitut par des halogenes, des 
radicaux aikyle en C, — alcoxy en — C 4 ou trffluoromtthyle, un radical 2-pyridyle ou un radical 2- 
pyrimidinyle et n represente un nombre entier tgai a 3 ou d 4, caracttrist en ce que I'on rtduit un compost 
de la formula: 




O 



dans laquelle X 1 et Y 1 sont combines pour former un groupe de la formule: 



.A 




(dans laquelle A possede les significations qui Iui ont ttt prectdemmentattribuees) et Z represente un 
atome d'hydrogene, ou bien X 1 et Z 1 sont combines pour former un groupe de la formule: 

A 

: ^ 

(dans laquelle A possede les significations qui Iui ont ett prtctdemment attributes) et Y 1 represente un 
atome d'hydrogene et R et n possedent checun les significations qui leur ont ttt prtctdemment attributes, 
on fait reagir le compost resultant de la formule: 



0 




O 



dans faquelle X a / Y a etZ 2 possedent chagun les significations qui teur ont ttt prtctdemment attributes, sur 
una amine de la formule: 
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-N N-R 



dans laquelle R et n possedent chacun les significations qui leur ont et6 precedemment attributes. 

a Composition pharmaceutique, caracterisee en ce qu'elle contient, a titre d'ingredient actif, une 
quantite pharmaceutiquement efficace d'au moins un des composes suivant la revendication 1 et au moins 
un diluant v6hfcule ou excrpient inerte pharmaceutiquement acceptable. 

Revendications pour fEtant contractant: AT 

1. Proc6de de preparation d'un derive de succinimide de la formule: 



I \ 

— N N— R 

V_7 



dans laquelle X et Y sont combines pour former un radical de la formule: 

A 




(dans Jaquelle A represente un atoms d'oxygene. un radical methylene ou un radical 6thy ene et une ligne 
en trait plein accompagnant une ligne en traits interrompus ( — ) represente une simple liaison ou une 
double liaison) et Z represente un atome d'hydrogene. ou bien X et Z sont combines pour former un radical 
de la formule: 

A 




(dans laquelle A et une ligne en trait plein accompagnant une ligne en traits Interrompus poss&dent chacun 
les significations qui leur ont ete precedemment attribuees) et Y represente un atome d hydrogene, R 
retrtsente un radical phenyle eventuellement substhue par des atomes d'halogdnes, des radicaux alkyle 
ScJS alcoxy en C,-C. ou trffluoromethyle. un radical 2-pyridyle ou un radical 2-pyrirnIdinyle en n 
reprfeente un nombre entieregal a 3ou a 4, caracterise en ceque I'on fait reaglrun compose de laformule: 




dans laquelle X 1 et Y 1 sont combines pour former un compose de la formule: 

A 




(dans laquelle A possede les significations qui lui ont ete precedemment attribuees) et V represente un 
at me d'hydrogene, u bien X 1 et Z' sont combines pour former un group de la formul : 
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<H»n« lantielle A oossede les significations qui lui ont 6t6 precedemment attribute) et Y 1 repr6sente un 
SornV?^^^ chacun les significations qui leur ont ete precedemment attnbuees, 

sur une amine de la formula: 



N-R 



\ I 

dans laquelle R et n possedent chacun les significations qui leur ont ete precedemment attribute eton 
reduit eventuellement un compose de la formule: 



dans laquelle X 1 et Y\ Z\ R et n possedent chacun les significations qui leur ont 6t6 precedemment 
attributes et on convertit eventuellement le compose obtenu en son sel d addition decade 
pharmaceutiquement acceptable. 

2. Proc6de de preparation d'un compose de la formule: 




/ — ^ 

-N N-R 



dans laquelle X? et Y* sont combines pour former un groups de la formule: 

A 




(dans laquelle A represents un atome d'oxygene, un radical methylene ou un radical ethylene) et 2? 
represente un atome d'hydrogene, ou blen X s et Z* sont combines pour former un groupe de la formule: 



A 



(dans laquelle A possede les significations qui lui nt ete precedemment attributes) et Y* repr&ente _un 
atome d'hydrogene. R represente un radical phenyle. eventuellement substrtue par d s halogenes, des 
radfcaux alkyle n alcoxy en C-C 4 ou.triflu romethyla. un radical 2-pyridyle u un radical 2- 

p^midinyleet n reprfeerte un nombre entier egal a 3 ou a 4. caracterise en ce qu I'on redurt un compose 
delaf rrnule: 
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w 



is 




dans laquelle X 1 et Y 1 sont combines pour former uh groupe de la formula: 




(dans laquelle A posstde las significations qui lu! ont ttt prtctdemment attributes) et Z represents un 
20 atome hvdrogtne, ou bien X 1 et Z 1 sont combines pour-former un groupe de la formula: 



25 



35 



45 



60 



55 



60 



68 




(dans laquelle A posstde les significations qui tui ont ttt prtctdemment attributes) et Y 1 reprtsente un 
30 atome d'hydrog&ne et R et n poss&dent chacun les significations qui leur ont ett prtctdemment attributes, 
on fait rtagir la compost rtsuttant de la formula: 




4o dans laquelle X a , Y* et Z* possedent chacun les significations qui leur ont ttt prtctdemment attributes, sur 
une amine de la formula: 



dans laquelle R et n posstdent chacun les significations qui leur ont ttt prtctdemment attributes et on 
convertit tventuellement le compost obtenu en son sel d'additfon pharmaceutiqUement acceptable. 

3. Proctdt suivant I'une quelconque des revendications 1 et 2 de preparation d'un dtrivt d 
succinimlde de la forrtiule: 




dans laquelle A, la lign en trait plein accompagnant une ligne en traits interrompus, R et'n p ss&dent 
chacun les significations qui I ur ont ttt attributes dans la revendication 1. 

4. Proctdt suivant Tune quelconqu des revendications 1 et 2, da prtparati n d'un dtrivt de 
succinimide de la formul : 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



dans laquelle A 1 represente un radical methylene ou un radical ethylene et l*J*™* n £^ 1 " 
aSSmSgnant una ligne en traits interrompus possede las significations qui lui ont ete attnbuees dans la 

W l d KSdJ*suivant I'une qualconque des revendications 1 et 2, de preparation d'un derive da 
sucdnimide de la formula: 




dans laquelle A, la ligne en trait plain accompagnant una ligne en traits Interrompus, R et n possedent 
£a"S Qui leur ont ete attribue* P*™*" *™ d * 

6. Precede suivant I'une quelconque des revendications l et A ae prepa™ 
succinimide de la formule: 




dans laquelle A 1 represente un radical methylene ou un radical ethylene et la i ligne •» PjJ| 
accompagnant une ligne en traits Interrompus possede les significations qui lul ont ete attnbuees dans la 

^ e 7 dl SSde 1 de preparation <Tune composition pharmawutique, caracterise en ce qu'll ~£prend la 
mise erTeomposition d'une quantite pharmaceutiquement efficace d'au molns un des composes dMnw 
dan! ISSSSSton 1 * tftre d'ingrtdlent actif et d'au moins un diluent, vehlcule ou exclp.ent inerte 
pharmaceutiquement acceptable. 
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